Enzymes of the de novo pyrimidine biosynthetic pathway in Toxoplasma gondii.
All six enzymes of the de novo biosynthetic pathway leading to the biosynthesis of UMP have been characterized in Toxoplasma gondii. The first three enzymes of the pathway, carbamyl phosphate synthetase-II (CPS-II), aspartate transcarbamylase (ATCase) and dihydroorotase (DHOase) could be consistently separated by sucrose gradient centrifugation. Their molecular weights were estimated to be approximately 540 000, 140 000 and 70 000, respectively. The last two enzymes, orotate phosphoribosyltransferase (OPRTase) and orotidylate decarboxylase (ODCase), cosedimented at the same position, corresponding also to a molecular weight of approximately 70 000. The fourth enzyme, dihydroorotate dehydrogenase (DHO-DHase), was associated with the particulate fraction. Apparent Km values for the respective enzymes were: CPS-II, MgATP2- (19.7 1.2 mM), L-glutamine (12.0 +/- 1.7 microM), ammonia (15.5 +/- 2.7 mM); ATCase, carbamyl phosphate (26.2 +/- 3.5 microM), L-aspartate (17.6 +/- 8.5 mM); DHOase (reverse direction) dihydroorotate (1.6 +/- 0.08 microM); ODCase, orotidine 5'-monophosphate (0.41 +/- 0.04 microM). MgUTP2- was found to act as an inhibitor of CPS-II, with an apparent Ki of 0.41 mM. However, 5-phospho-alpha-D-ribosyl-1-diphosphate, dimethyl sulphoxide and glycerol had no effect on the Km value for MgATP2-. The effect of some inhibitors, including pyrimidine and purine nucleotides and analogs and respiratory chain inhibitors, was also determined for the enzymes of the pathway.